This article provides a theory-based, step-by-step approach to intervention development and illustrates its application in India to design an intervention to promote tobacco-use cessation among school personnel in Bihar. We employed a five-step approach to develop the intervention using the Social Contextual Model of Health Behavior Change (SCM) in Bihar, which involved conducting formative research, classifying factors in the social environment as mediating mechanisms and modifying conditions, developing a creative brief, designing an intervention and refining the intervention based on pilot test results. The intervention engages users and non-users of tobacco, involves teachers in implementing and monitoring school tobacco control policies and maximizes teachers' role as change agents in schools and communities. Intervention components include health educator visits, discussions led by lead teachers, cessation assistance, posters and other educational materials and is implemented over the entire academic year. The intervention is being tested in Bihar government schools as part of a randomized-controlled trial. SCM was a useful framework for developing a tobacco control intervention that responded to teachers' lives in Bihar.
Introduction
The global burden of tobacco-related mortality is increasingly shifting to low-and middle-income countries. Approximately 82% of the world's 1.1 billion smokers are found in low-and middleincome countries, and by 2030, it is estimated that 80% of the world's 8 million tobacco-related deaths will occur in these countries [1] [2] [3] .
Systematically working towards decreasing and abolishing production of tobacco and tobacco products, banning tobacco use in public places and educational institutions, increasing taxation on tobacco through fiscal measures, preventing uptake of tobacco use by adolescents and children, and addressing cessation among tobacco users are some of the recommended strategies to decrease tobacco use [4] . Tobacco prevention and cessation interventions that address the social context, which includes life experiences, social relationships, organizational structures and societal influences, have been shown to be meaningful and relevant to the intended audiences [5, 6] as well as effective at changing health behaviors that can reduce the risk of developing chronic diseases [7] [8] [9] . However despite this need, few intervention development or planning models exist [10] [11] [12] [13] [14] [15] that integrate multiple theories and help practitioners design interventions in a step-by-step manner.
Social and behavioral theories, such as the Social Cognitive Theory, have been broadly used to inform interventions in low-to middle-income countries, including India [16] [17] [18] . This study was guided by the Social Contextual Model of Health Behavior Change (SCM), which has been applied mainly in the United States [5, 6, 19] . SCM was developed by researchers at the Dana-Farber Cancer Institute (DFCI) and the Harvard School of Public Health (HSPH) in early 2000 to guide their work to design cancer prevention interventions [5, 7, 8, [20] [21] [22] [23] . The model is based on a rich foundation of social and behavioral research as well as lessons from social epidemiology. It includes psychosocial factors found to be predictive of behavior change, including self-efficacy, attitudes and beliefs, intentions to perform a behavior and the skills needed to do it. SCM also delineates pathways through which population characteristics, such as income or education, influence health behaviors. Interventions using this model classify factors found in the social environment as either 'modifying conditions' or 'mediating mechanisms'. Modifying conditions are those factors, which may independently affect outcomes but are not influenced by the intervention; mediating mechanisms refer to those factors, which are amenable to change, and are addressed by the intervention.
Given that interventions developed based on SCM have been shown to significantly reduce tobacco use and other risk-related behaviors in the United States [7] [8] [9] 22] , we believed it would be a highly relevant model to guide intervention development in low-to middle-income countries. We therefore used SCM to develop a school-based tobacco cessation intervention for teachers in India, marking it as the first effort to our knowledge to apply the model found effective in Western cultures to another setting.
The purposes of the article are to (i) provide a step-by-step approach to intervention development using SCM and (ii) illustrate its application in the Bihar School Teachers Study (BSTS)-a study designed to promote tobacco-use cessation among school personnel in the Indian state of Bihar. Teachers are the focus of BSTS because as role models for youth and key opinion leaders related to community norms [24] [25] [26] [27] , they represent an important group for tobacco control.
Methods

Study design
BSTS is a collaboration between Healis-Sekhsaria Institute for Public Health (Healis) in Mumbai and Patna, India and DFCI and HSPH in the United States. BSTS used a cluster randomized-controlled design to assess the extent to which a comprehensive tobacco control intervention results in: (i) tobaccouse cessation among teachers and (ii) implementation of school tobacco control policies. The intervention was conducted in two waves over two consecutive academic years (2009) (2010) (2011) . In this article, we describe how SCM was used to develop the BSTS intervention from January 2008 (the second half of the academic year) through January 2009.
Study setting and population
The state of Bihar is located in northern India and has a population of around 83 million [28] . On a broad range of indicators of socio-economic well-being, Bihar had far fewer resources and social infrastructure than most other states in India. For example, according to the 2001 Census of India, only 4% of Bihar households had tap drinking water compared to the national average of 37% [28] . Bihar is a major tobacco producing state and has a higher prevalence of tobacco use compared to the national average (Table I) [29, 30] . Tobacco use is also high among teachers; according to the Global School Personnel Survey (GSPS) conducted in 2000, 78% of teachers in Bihar used some form of tobacco [27] . For BSTS, we randomly selected 72 E. M. Nagler et al.
rural and urban schools representing grade levels 8-10 from a total of 6900 schools governed by Bihar state government. To be eligible for the study, schools had to have eight or more teachers and not located in flood zones. (Flooding causes schools to close, which would prohibit us from implementing the intervention.) Thirty-six schools were randomly assigned to the intervention group and the remaining 36 were assigned to the delayed intervention control group.
For the sub-study we designed to develop the BSTS intervention, we purposively sampled 110 teachers to participate in three sets of focus groups. These teachers were from rural and urban Bihar government schools, taught grade levels 8-10 and represented the same demographics as teachers from study schools, but were not from the 72 schools selected for the randomized trial.
The Indian Council of Medical Research along with Healis and the HSPH Institutional Review Boards approved BSTS procedures.
Five-step SCM intervention development process
Using SCM to develop the BSTS intervention involved five steps: (i) conducting formative research; (ii) classifying factors in the social environment as mediating mechanisms or modifying conditions; (iii) developing a creative brief; (iv) designing an intervention and (v) refining the intervention based on pilot test results. The actions needed for each step are presented in Fig. 1 and the application of them is described in the Results section.
Research methods
Data collection
Review of literature and archival data. Reviewing the literature serves as the first step in intervention development, thereby grounding the process in prior research evidence. Our research team consisted of communication scientists, epidemiologists and social and behavioral scientists from India and the United States. In Step 1, we reviewed the findings of prior research our team conducted in 2003-2004 related to school tobacco control policies and tobacco-use patterns among teachers in Bihar; this, in turn, informed the questions we would ask teachers in focus groups [27, 31] . We also reviewed the results of other tobacco-related research conducted in India and obtained demographic data from the Bihar Education Department about teachers in our study schools [32] [33] [34] .
Focus groups. We conducted focus groups as part of three different steps outlined in Tobacco control intervention for teachers in India (January 2009). Table II summarizes the number and composition of these groups along with key themes that arose from the analyses. Each group had a mix of male and female teachers as well as users and non-users of tobacco. All focus groups lasted between 60 and 90 min and were guided by scripts based on stated research objectives (Table III) . Staff members were trained to moderate the focus groups and were assisted by trained note takers who took careful, systematic notes during each discussion. All focus groups were audiorecorded, conducted in Hindi and translated into English immediately afterwards. Notes were also transcribed immediately following each group and compared as needed to the audio recordings to assure completeness of the data. Direct observations. In Step 1, teams of two BSTS staff members traveled to each study school in July to September 2008 to observe school conditions using a standard checklist. Conditions included the presence of a principal's office, a staff room and the distance of each school from the Patna study office. We also observed the types of health-related materials in the schools and the placement of important information for teachers, such as notices from the principal. These observations would help us determine what intervention activities and materials would be appropriate for this context.
Data analysis
All data were analyzed based on standard qualitative research methods [35] [36] [37] . We also used an iterative data analysis process, in which each step of the process informed the others.
Key findings from our literature review were summarized in a creative brief (Step 3). The transcribed focus group data were analyzed using a two-stage coding process: Level 1 structural coding and Level 2 thematic coding. Structural coding followed the structure of the focus group guide, in which the response to every question received a structural code. Thematic coding was based on themes that arose from the structural coding, and was applied in a second pass analysis. These methods were enhanced by the use of N'Vivo software (QSR International). The analysis of the . Information about tobacco should: (i) be scientific yet practical;
(ii) stress the harmful effects of it; (iii) outline the steps for quitting; (iv) provide stories of successful quitters
. Because teachers wanted to help family and friends quit tobacco, they wanted materials they could take home
. . Discussions about tobacco were key to promoting cessation
Tobacco control intervention for teachers in India thematic data culminated in a Themes Document that summarized the major themes from the focus groups and contributed to the development of a creative brief. Direct observation data collected at schools were arranged into Field Note binders and referenced throughout the intervention development process. Throughout data analysis, our research team met regularly (in person and by phone) to interpret the data and determine how it would be used to inform the intervention.
Results
Step 1: conduct formative research Formative research, which includes literature reviews, focus groups and direct observations, is an integral part of using SCM to guide the intervention development process [38, 39] . Using these methods, we collected teachers' demographic data as well as information on their social context at five levels of influence (individual, interpersonal, organizational, neighborhood or community and societal).
From previous research our team conducted in India, we noted a higher prevalence of tobacco use in schools without a tobacco control policy as compared to schools with a policy [27] . Additionally, the literature revealed many tobacco myths, such as chewing tobacco being good for teeth and gums. We also learned through literature and census data that teachers are relatively advantaged and well educated compared to the rest of their community. They are government employees, receive regular salaries and most of them have at least some college education. Thus, the intervention materials could be written at a relatively high reading level and would be in Hindi, the official language of Bihar.
Despite the Global School Personnel Survey findings that 78% of male and female teachers used tobacco, there was a strong perception among the January 2008 focus group participants that overall use was higher among men than women, and likely lower than that reported in GSPS. Participants reported male teachers mainly used smokeless tobacco such as khaini (a mixture of chewing tobacco and lime) and paan (betel leaf filled with sliced areca nut, lime, tobacco and other condiments) outside of school, whereas 'lady teachers' occasionally chewed paan at social events, and older female teachers used gul (powdered tobacco) at home. Related to policy, female teachers were more likely than male teachers to recommend punitive approaches to enforce no tobacco use, such as fining teachers for using tobacco on campus.
From direct observations of schools, we learned many did not have electricity or a staff room. Additionally, we found tobacco products present on school grounds, indicating school tobacco (1) Describe your experiences with attempting to quit.
(2) How confident are you that you could quit if you tried? What would make you feel more confident that you could quit? (3) Do you talk about quitting with co-workers? (Ask all teachers-tobacco users and non-users-the remaining questions):
(1) What do you think would help teachers to quit using tobacco?
(2) What would make a teacher consider quitting using tobacco?
. (NOTE: Moderator walks through each of the components described below and engages participants in a discussion of what they think of that component, how it might work in their school, and how it could be improved.)
. Lead teachers-who would work with the project staff in making the program available to teachers (Describe possible roles for lead teacher.)
. Promotion of school tobacco control policies. (Describe types of policies and rules for having policies.)
Tobacco control intervention for teachers in India Step 2: identify important factors in the social context and classify them as modifying conditions and mediating mechanisms
Based on the results of our formative research, we classified social contextual factors as either modifying conditions or mediating mechanisms. We also considered our study outcomes, setting and intervention feasibility in classifying these factors.
Modifying conditions
We categorized modifying conditions into five levels (Table IV) . At the 'individual' level, teachers reported using tobacco to cope with daily stress and tension. Family support for quitting was consistently identified as a crucial factor at the 'interpersonal' level. At the 'organizational' level, school resources, including the structure of the school day (e.g. having longer break time between classes) enabled some teachers to use tobacco, whereas the principal played a key role in enforcing school tobacco control policies. At the 'neighborhood and community' level, the widespread availability of tobacco in neighborhoods and at celebrations appeared to influence tobacco use. Conversely, at the 'societal' level, the Indian respect for teachers along with national tobacco control legislation, were factors that could be leveraged to promote cessation.
Mediating mechanisms
Five mediating mechanisms were identified that we would seek to change as part of out intervention: (i) risk perception, (ii) motivation or intention to change, (iii) social norms or role models, (iv) self-efficacy or skills to quit, and (v) support to quit. For example, teachers felt it was important to raise collective awareness of tobacco-use risks, which could in turn influence school norms not to use. As role models for students, they also felt strongly that they should not use tobacco. Finally, teachers believed they could provide social support to their co-workers' attempts to 'leave tobacco' by 'diverting their minds in different ways'.
Step 3: develop a creative brief
We developed a 'creative brief' using findings from Steps 1 and 2. This document provides a brief description of the audience; outlines the context, objectives, channels and messengers; and details the tone the team intends to use in developing all intervention messages, materials and components [40] .
In the brief, we summarized the social context in Bihar, including teachers' demographic characteristics. We drafted potential intervention messages and components and tested these with teachers in focus groups in June 2008 (Table II) . From these groups we learned that an outside health expert, such as a health educator, would bring credibility to the messages and intervention. We also learned that teachers wanted materials that provided scientific yet practical information about tobacco. They indicated signage around school would be an effective way of promoting a school tobacco control policy. They further believed discussion groups were the best way to encourage tobacco-use cessation.
Step 4: design the intervention
Using the creative brief, we created the 'TobaccoFree Teachers' intervention to be conducted over six months (September to March) during working days of the academic year. 'Theme-based' (i.e. six themes-one per month) intervention activities and materials were delivered in a step-wise manner: (i) emphasize teachers as role models, (ii) enhance understanding of the risks associated with tobacco, (iii) increase motivation to quit, (iv) build skills to quit, (v) address withdrawal, (vi) promote skills for maintenance; and cutting across all steps, build a supportive normative climate for not using tobacco. We linked major themes to our mediating mechanisms and then developed messages that were incorporated into different parts of the intervention. For example, to change risk perceptions, intervention
Tobacco control intervention for teachers in India . Some teachers commented that because of gaps between classes, they got bored and used tobacco
. The most powerful school factor teachers discussed was the head master or principal. As one teacher said, 'In school, the headmaster is all-in-all.' Teachers emphasized that the 'principal takes the final decision in any matter' and would need to approve everything related to intervention implementation, from allowing staff to participate in activities to enforcing school tobacco control policies. Neighborhood or community Availability of tobacco . Teachers discussed the widespread availability of tobacco, with products such as paan being sold on almost every street corner.
. Teachers also linked high tobacco use in Bihar with production saying, 'production and consumption goes parallel here.' Societal factors:
Attitudes towards teachers . Teachers were keenly aware of their social prestige, referring to themselves as the 'architecture' and 'intellectual class' of society.' As one teacher noted:
'The teachers enjoy considerable respect in society. The image of the teachers makes the difference. The teachers will have to become the ideals for society; only then will [they] be able to influence the society.'
. Because of their status, they felt strongly they should not use tobacco. As a female teacher noted, 'First of all, we should avoid tobacco and then we can strongly tell users to quit tobacco.' National legislation . Teachers were generally aware of the national tobacco control legislation, (e.g. that tobacco cannot be sold within 100 yards of the school and that smoking is banned from public places).
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materials were designed to portray the harmful effects of tobacco. We would also encourage teachers to discuss how tobacco harms the whole family at meetings and other teacher gatherings.
We sequenced themes in this way based on our formative research and an understanding of the need to address myths about tobacco use before we could build the motivation and skills to quit [31] . The program consisted of monthly health educator visits and having a lead teacher (a school program liaison) promote discussions about tobacco with teachers; a notice board and suggestions box placed near the principal's office; a calendar and posters displaying intervention messages; a self-help cessation brochure; and cessation support from the health educator and lead teacher. We also asked each school to form a workgroup to develop and monitor a school tobacco control policy. All intervention materials were in Hindi and activities were detailed in standardized protocols.
Throughout the intervention, we fostered the principals' support of the program, having learned of the pivotal role they play in school tobacco policy in our formative research. For example, they played leadership roles in the selection of the lead teacher and chairing the policy workgroup. Additionally, we invited the principals to attend a mid-year gathering in Patna to learn from their experiences and identify how we could further support their important role.
Due to the lack of electricity in many schools, which we learned in Step 1, all materials were designed to be bold and easily read in dimly lit conditions. They were also printed on laminated paper to protect them from rain damage. Table V illustrates how we operationalized our mediating mechanisms, intervention messages and components.
Step 5: pilot test and revise the intervention based on pilot test results
We invited one urban and one rural school in Bihar, which were not part of the selected sample of study schools, to conduct an abbreviated version of the intervention from November 2008 to January 2009. A staff health educator and a lead teacher from each school were trained to deliver the school-based intervention. To assess intervention fidelity, staff members collected process tracking data regarding the extent to which the intervention was delivered as planned in each school, including the number of activities conducted and the number of teachers participating in activities. Following the pilot in January 2009, we also conducted focus groups with teachers and interviewed the lead teachers in both schools to learn about the pilot intervention: what worked, what did not work and how the intervention could be improved.
We found no major differences in results from the urban and rural schools' process tracking and focus groups. From the process tracking data, we learned the calendar, posters, notice board and suggestions box were displayed; a policy workgroup was formed and adopted a tobacco control policy; cessation brochures were distributed; and the discussion groups during the health educator visits and lead teacher meetings were carried out according to the timeline, with most teachers participating in them. In the focus groups, teachers indicated that discussions about tobacco were key to promoting cessation. However, we also learned that some female teachers (mostly non-users) did not participate because they did not feel the intervention pertained to them. Other key findings included: teachers' lack of awareness about the development of their school's tobacco control policy and their desire for more detailed, action-oriented information about tobacco cessation and/or staying tobacco-free that could be used for their family members (Table II) .
Otherwise, the pilot intervention was well received with two exceptions. First, teachers objected to the name, 'Tobacco-Free Teachers', because they believed it 'shamed' them in front of their students. Teachers knew that other workers, such as laborers, had a higher prevalence of tobacco use than teachers and did not understand why the intervention targeted them specifically. Teachers in focus groups during Step 1 expressed similar opinions, as one teacher commented, 'Illiterate people use tobacco on a large scale because they are not aware of its harms. ' Second, the intervention did not clearly communicate the role that other teachers, especially Tobacco control intervention for teachers in India . Along with how tobacco affects the body, one participant felt, 'For creating awareness, we will have to tell them the harmful effects of it on their body as well as society.'
. They also felt it was important to counter myths that tobacco use was healthful or 'intellect enhancement medicine.'
. . Teachers in focus groups consistently raised 'strong will power' as an integral part of quitting tobacco use, both in the decision to quit and throughout the quitting process.
. . We learned from the literature that few people in India quit tobacco [54] ; thus teachers wanted to learn from the stories of how other people quit.
. Tobacco control intervention for teachers in India non-users, could play in helping others quit. Based on these observations, we revised the intervention to: (i) emphasize repeatedly the important role of non-users in supporting others who want to quit and include at least one female member on the policy workgroup; (ii) add group discussions about tobacco use and cessation into intervention activities; (iii) provide hand outs, such as those detailing the harmful effects of tobacco that the teachers could bring home; (iv) give teachers an active role in implementing and monitoring their school's tobacco control policy and (v) change the name of the intervention program from 'TobaccoFree Teachers' to 'Tobacco-Free Teachers, Tobacco-Free Society' to further promote the idea of teachers as conduits to society and their role in promoting tobacco cessation. Because teachers were highly aware of their social status, we incorporated their belief that as role models, they 'should not' use tobacco and should 'spread awareness of the harms of tobacco' into intervention messages. If teachers quit tobacco or remained tobacco-free, they could influence other groups with higher rates of tobacco use to quit. Figure 2 shows the 'Tobacco-Free Teachers, Tobacco-Free Society' intervention model.
Discussion
The purposes of this article were to: (i) provide a step-by-step approach to intervention development using SCM and (ii) illustrate its application in the BSTS. The SCM proved a helpful guide in designing a relevant, culturally appropriate intervention to promote tobacco-use cessation among teachers in Bihar. Knowing the need for examples of how theoretical models have been used to design health promotion interventions in low-to middle-income countries, we believe this article makes an important contribution to the research and practice of intervention development. In BSTS, the SCM helped us embed the intervention within the social context of teachers' lives mainly in two ways. First, we used the information collected to operationalize our mediating mechanisms into messages and intervention strategies that would appeal to teachers, by using their suggested wording, having artwork created by local artists, and providing information in calendars which were found to be popular in Indian schools. Second, we sought to make the program more relevant for teachers by incorporating what we learned about the moderating conditions. For example, while our school-based intervention could not change the widespread availability of tobacco at stands in neighborhoods, we could use this as an example in discussions about barriers to quitting and have teachers identify ways to overcome it. Our choice of intervention activities was also informed by the social context. In focus groups, teachers repeatedly expressed their desire to help others in the school and the community. We wove this into intervention messages of 'helping others to quit' as well as gave an active hands-on role to the policy workgroup. For example, along with adopting a school policy, we asked the workgroups to promote the policy in creative ways (e.g. one suggestion was to paint the policy on the wall), monitor changes in their schools as a result of having a policy, and celebrate their school's success for being tobacco-free. Other studies have similarly found interventions were enhanced by actively involving participants in the delivery of an intervention-from having African American church members create policies about servingfruitsandvegetables;toengagingIndianyouthin peer-led activism about tobacco [41, 42] . Our formative research revealed that teachers took enormous pride in their profession. Accordingly, we began the intervention by discussing the important role teachers can play in tobacco-use cessation in society before addressing challenges to quitting. Fredrickson's Broaden-and-Build theory of positive emotions suggests the positive emotion of pride creates the urge to envision future achievements and broadens habitual modes of thinking [43, 44] . In other words, by expressing pride, teachers could widen their array of thoughts and actions related to quitting.
This study has several strengths. To our knowledge, this is the first study to provide a step-by-step framework for using SCM to design interventions; it is also the first to describe how this model was applied to intervention development in a low-to middle-income country. We employed multiple methods and information sources in our formative research, which allowed for triangulation of the data [45, 46] . For example, across all focus groups, teachers overwhelmingly believed they should set a good example by not using tobacco. This observation corroborated findings from a prior study our research team conducted with Indian teachers [31] . We also learned from the current study and prior research in India that the use of stories enhanced receptivity to tobacco-use messages [34, 47, 48] . Finally, having a multidisciplinary team of Indian and American researchers allowed for diverse perspectives to interpret and apply the data collected.
Overall, we found many similarities in applying SCM to intervention development in India and the United States, which speaks to the robustness of the model. These included using formative data to identify intervention themes and develop a creative brief that would guide the development of messages and components. This experience has also led to capacity building, by providing colleagues in the United States and India with the steps and tools to assess the social context of other health behaviors in Bihar and India. We are currently using this approach to develop a tobacco control intervention for worksites in Mumbai, but these results are not yet available.
Despite these strengths, there are limitations to this study. Specifically, this study was not designed to test SCM, but rather to provide a step-by-step approach to intervention development using this model and illustrate its application in India. We do not know the degree to which this intervention development approach may be generalizable to other settings, although it has been applied in two very different cultural settings. Furthermore, we were not able to stratify rural verses urban responses in the June 2008 focus groups or to conduct any focus groups with tobacco users only, which would have been optimal.
In conclusion, the five-step approach to using SCM is an elegant tool planners can use to better understand the social context and to design Tobacco control intervention for teachers in India interventions within it. Because behavioral theory is built into the model, it helps planners develop interventions that are theory-driven and evidence-based [49, 50] . The model also allows cultural differences to be identified and incorporated into the intervention design and encourages planners to recognize community assets, strengths, and capacities as crucial blocks to build interventions upon [51] . We believe others can use this systematic process worldwide to design or adapt interventions that are responsive to the social context in which health behaviors occur.
